Objective: To detect the prevalence of carbapenem resistance among Gram negative bacilli at the Al-Noor Specialist Hospital in the western part of Saudi Arabia. Materials and Methods: This study was conducted in the Microbiology department, Al-Noor Specialist Hospital, Makah city, Saudi Arabia. The clinical samples were collected from admitted patients in the wards, Intensive Care Units (ICUs), urology unit and surgery unit, these samples included blood, urine, sputum, pus and wound. The identification and antibiotic susceptibility testing of all bacterial isolates were performed via the Vitek 2 Compact System. Results: Out of 4803 Gram negative bacterial bacilli were isolated, the prevalence rate of carbapenem resistance among these isolates was 2797/4803 (58.23%), and sensitivity rate was 2006/4803 (41.77%) of the total isolates. The rate of resistance to carbapenem was among Acinetobacter baumannii 1710 (99.13%), followed by Pseudomonas aeruginosa 575 (62.4%), Klebsiella pneumoniae 459 (38%) and Escherichia coli 56 (5.59%). The trend of carbapenem resistance among Gram negative bacterial isolates from 2013-2015 was 53.99%, 59.88% and 61.43% respectively. Conclusion: A. baumannii recorded, the highest rate of carbapenem resistance through three year, 98.19%, 99.48% and 99.81% respectively and the lowest rate of resistance recorded with E. coli, 4.63%, 5.79% and 6.31% respectively.
Introduction
Carbapenems antibiotics, which include imipenem, meropenem, doripenem and ertapenem, have very significant role for treating severe bacterial infections. They quickly enter to the cell wall through the proteins found in the outer membrane (PBPs) in Gram negative bacteria [1] [2] . This group of antibiotics are the most common used in treatment of infections that life threatening, as well as they used as last line for treating and defense against multidrug resistant strains such as Acinetobacter baumanniim, Pseudomonas aeruginosa, Klebsiella pneumoniae and Escherichia coli [3] [4] . These bacteria species are the most common pathogens of human and considered as main cause of hospital acquired infections.
Nosocomial infections have a significant role in transmission of resistant strains [5] . In recent years, there is a quick decline in the effectiveness of carbapenems antibiotics in treatment of serious bacterial infections, which considered a threat to public health [6] [7] [8] . Carbapenims resistance may occur, due to the secretion of enzymes and genes which are responsible from reduced susceptibility and resistance to carbapenems such as oxacillinase-48 (OXA-48), Klebsiella pneumonia carbapenemase (KPC) and New Delhi metallo-betalactamase-1 (NDM-1). Horizontal gene transfer mechanisms like transformation, transduction and conjugation can spread resistance genes, as well and these enzymes have the ability to break down carbepenems and prevent them from reaching PBPs, makes them ineffective [9] [10] [11] . World Health Organization (WHO) reported that infections caused by Gram negative bacterial bacilli threaten the lives of many patients in intensive care units (ICUs) around the world due to its resistance to carbapenems, and the rate of mortality among those patients ranges from 25% to 75% [12] . The studies have indicated that carbapenems resistance among Gram negative bacteria has become a global issue [13] . Recent studies showed that Saudi Arabia is considered among the countries that reported high rates of antimicrobial resistance [14] [15] . Thus, this study aimed to detect the prevalence of carbapenem resistance among Gram negative bacteria at the Al-Noor Specialist Hospital in the western part of Saudi Arabia, and monitoring to carbapenem resistance among these types of bacteria in order to devise strategies to counter threats from these extremely dangerous bacteria.
Materials and Methods
Specimens collection and processing, this study was conducted at the microbi- Antibiotic susceptibility testing, for isolated organisms such as Acinetobacter baumannii, Pseudomonas aeruginosa, Klebsiella pneumonia and Escherichia coli were carried out by VITEK 2 Compact System (Bio-Merieux). The isolates which were showed elevated MIC to meropenem and imipenem; as well as resistance to cefiriaxone, cefotaxime and ceftazidime (Third generation cephalosporin's) were considered to be carbapenem resistant. The resistance breakpoints used for detecting carbapenem resistance was ≥4 µg/ml for imipenem and meropenem. The resistance breakpoints used for ceftazidime and cefotaxime were ≥32 µg/ml where ceftriaxone was ≥64 µg /ml, according to Clinical and Laboratory Standards Institute (CLSI) guidelines. A baumannii was the most common microorganism isolated from ICU patients ( Table 2 ). 
Results

Out of 4803
Discussion
In recent years, carbapenem resistance in Gram negative bacteria has been reported worldwide with increasing frequency. Carbapenemase production is a mechanism of carbapenem resistance. Carbapenem hydrolyzing enzymes are most commonly seen in P. aeruginosa and A. baumannii, however in the recent years, there are an increasing incidence of these enzymes in K. pneumoniae and E. coli. In the current study, 2797 (58.23%) of the total 4803 Gram negative bacterial isolates were resistant to carbapnems, A. baumannii was the most common isolates among this group followed by P. aeruginosa, K. pneumonia and E. coli
respectively. This study shown a high rate of carbapenem resistant among Gram negative bacterial isolates at Al-Noor Specialist Hospital compared to previous studies from Saudi Arabia. Recent studies from Egypt showed that, carbapenem resistance among A. baumannii strains recorded (74%) [16] . Some studies from
Jordan reported a high rate of resistance to meropenem and imipenem; (70.1%
and 71.6% respectively) among A. baumannii in clinical isolates [17] . Where A. baumannii, P. aeruginosa were recorded resistance to carbapenem in this study 
Conclusion
The current study reported increasing to carbapenem resistance among Gram negative isolates. The highest rate of carbapenem resistance in this study was observed among A. baumannii and P. aerugenosa respectively. A. baumannii was the most common microorganism isolated from ICU patients. The high rates of carbapenem resistance among Gram negative isolates are worrisome and require steric application of surveillance systems and infection control as well as early detection and the accurate selection of antibiotics in clinical practice against these microorganisms. However, this study highlighted the current situation of carbepenam resistance amongst Gram negative bacterial isolates in this region.
